Managing Episodic Volunteers in Free/Libre/Open Source Software Communities by Barcomb, Ann et al.
A. Barcomb, K. Stol, B. Fitzgerald and D. Riehle, “Managing Episodic Volunteers in Free/Libre/Open Source
Software Communities,” in IEEE Transactions on Software Engineering. Forthcoming. doi:10.1109/TSE.2020.2985093
IEEE TRANSACTIONS ON SOFTWARE ENGINEERING 1
Managing Episodic Volunteers in
Free/Libre/Open Source Software Communities
Ann Barcomb, Klaas-Jan Stol, Brian Fitzgerald and Dirk Riehle
Abstract—We draw on the concept of episodic volunteering (EV) from the general volunteering literature to identify practices for
managing EV in free/libre/open source software (FLOSS) communities. Infrequent but ongoing participation is widespread, but the
practices that community managers are using to manage EV, and their concerns about EV, have not been previously documented. We
conducted a policy Delphi study involving 24 FLOSS community managers from 22 different communities. Our panel identified 16
concerns related to managing EV in FLOSS, which we ranked by prevalence. We also describe 65 practices for managing EV in FLOSS.
Almost three-quarters of these practices are used by at least three community managers. We report these practices using a systematic
presentation that includes context, relationships between practices, and concerns that they address. These findings provide a coherent
framework that can help FLOSS community managers to better manage episodic contributors.
Index Terms—best practices, community management, episodic volunteering, free software, open source software
F
1 INTRODUCTION
F REE/LIBRE/OPEN Source Software (FLOSS) research hastraditionally divided contributors into core and periphery,
where core describes the minority of top developers who
contribute 80% of the code and the periphery describes all
other developers [1], [2], [3]. This focus on the volume of
contributions assumes a homogenized periphery, without
any further distinction within that group. Further, by its very
definition this distinction has an exclusive focus on code
contributions, ignoring the many other types of contributions
that are made to FLOSS projects. To better understand the
periphery of FLOSS communities, several researchers have
begun to differentiate participants within the periphery,
based on the frequency and duration of their participation
[4], [5], [6], [7]. In earlier work, we have drawn upon the
concept of episodic volunteering (EV) from the volunteering
literature to describe the subset of peripheral contributors
whose contributions are short-term or infrequent [8], [9], in
contrast to habitual contributors, whose contributions are
“continuous or successive” [10]. In so doing, we have also
reconsidered the definition of contribution, expanding it
from software (or code) contribution to any type of activity
within a FLOSS community [6]. By using this alternative
lens on FLOSS communities, we found evidence for a wide
range of contributions that episodic volunteers have made [6].
Based on a qualitative survey of 13 FLOSS communities, we
developed a detailed understanding from the perspectives of
both episodic volunteers and community managers. Based
on this, we established an initial set of recommendations to
engage episodic volunteers. A key concern in the context
of episodic volunteering is whether these volunteers return
to make further contributions. Drawing on the general
volunteering literature, we evaluated a theoretical model
that helps explain retention of episodic volunteers.
In this article we extend this line of research on EV
in FLOSS communities. Episodic contributors represent a
class of participants that can make a wide range of valuable
contributions to FLOSS projects [6]. By their very nature,
their participating behavior is incidental and not continuous,
and so it is of particular interest to understand how episodic
contributors can be “retained,” which in this context refers
to them returning to a project to contribute again, rather
than converting them into habitual contributors. Retention
is appealing because returning contributors require less
assistance than newcomers [11] and retention is one of the
key factors in FLOSS project sustainability [12], [13], [14],
[15], [16]. However, evidence from the general volunteering
literature suggests that many organizations do not have clear
strategies in place to effectively manage episodic contributors
[11], [17]. Organizations may also face internal resistance in
implementing these changes, as episodic contributors may
be negatively perceived as costing more in resources than
they deliver in contributions [18].
Despite these challenges, EV is an increasingly important
topic in volunteer management due to the increase in and
preference for this kind of work [8], [19], [20], [21], [22].
Adapting to the changing volunteering context is necessary
for the sustainability of non-profit organizations [22]. In
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FLOSS it has long been observed that many contributors
are episodic, for instance in the case of bug reporting
[2], [6], [23], [24], [25]. Furthermore, a number of benefits
have been attributed to peripheral contributors—increased
identification of legal issues such as copyright infringement,
and high-quality bug fixes, for example [14], [26]. Hence,
given the increased recognition of the importance of episodic
volunteers and their contributions, it is imperative to study
how to manage episodic volunteers in FLOSS communities.
A major change in FLOSS communities over the last
decade has been the increase in firms’ involvement in open
source development although volunteers remain important
participants [27], [28], [29]. Many companies in different
sectors use software which is developed by external FLOSS
projects [30], and consequently many firms now employ
developers to contribute to specific open source projects that
they identify as critical to their business. Paid development
does not negate the need to understand episodic partici-
pation. Even in company-dominated FLOSS communities,
external developers still contribute a significant proportion of
commits [31]. Additionally, from the perspective of the com-
munity, paid developers employed by external firms cannot
be directed as employees [32], [33]. Although there are differ-
ences between paid contributors and other participants [28],
paid contributors’ participation is sometimes episodic from
the perspective of the community. Our research considers
episodic participation from the community perspective, and
consequently we adopt the broadest definition of volunteer-
ing, to encompass anyone engaging in FLOSS contributions
who is not directly sponsored by the FLOSS community [6].
This broad definition allows us to identify practices which
can actually be used by communities, without any concern
for whether or not contributors are paid or sponsored by a
firm. When paid contributors affect community managers’
concerns and practices, this is explicitly noted in our findings.
FLOSS research has been challenged for its reliance
on studying forms of participation which can be readily
observed through data mining, notably code contributions,
bug reports, and mailing lists [34], [35]. Exclusion of non-
code contributors limits the applicability of research on
larger FLOSS communities, which depend not only on code
contributions but also a wide range of other activities, such
as planning, advocacy, mentoring, and event organization
[35], [36], [37], [38]. Both unpaid and paid contributors can
participate in a range of activities within FLOSS communities
[39].
Despite extensive research on community practices, e.g.,
[3], only two studies have focused specifically on episodic
participation, and neither focused on identifying an extensive
list of practices [6], [40]. The fact that specific practices
have been proposed for other peripheral sub-groups, namely
newcomers [41], [42], suggests that FLOSS communities may
be using different practices, or adapting existing practices
to different ends, in order to manage episodic contributors.
Hence, our study had the following objectives:
1) Identify the concerns community managers have
about episodic volunteers.
2) Identify the practices that community managers are
using, or envisage using, to address their concerns
about episodic volunteers.
To address these objectives, we conducted a Delphi study,
which is a structured communication technique involving
a panel of experts. We drew on the experience of FLOSS
community managers to identify the concerns community
managers have with EV, the practices they use—or consider
using—to manage EV, and preliminary suggestions for how
practices could be combined. This article makes the following
contributions toward understanding the management of EV
in FLOSS:
• A prioritized list of 16 EV community manager
concerns;
• An extensive collection of practices which might
be used to manage EV (74% are being used by at
least three community managers), which includes
connections to the concerns previously identified, as
well as relationships between practices;
• Workflows proposed by community managers which
demonstrate how practices can be combined.
The remainder of the article is organized as follows. Sec. 2
reviews previous work that investigated open source com-
munities, volunteers, and in particular the role of episodic
contributors. Sec. 3 presents the Delphi research approach
that we adopted, including a discussion of participant
selection, data collection, and data analysis procedures. Sec. 4
presents the findings of the study by presenting a set of
practices and concerns. Sec. 5 concludes by discussing our
findings, the limitations of the study, and an outlook to future
work.
2 RELATED WORK
This section reviews prior work on peripheral contributors
and episodic volunteering in FLOSS communities.
2.1 Peripheral Contributors in FLOSS Communities
One of the earliest conceptions of the structure in FLOSS
communities is the so-called Onion model [1], [43]. The
Onion model depicts increasing numbers and decreasing
engagement moving from the innermost core to the outermost
passive users. The core contains the most prolific developers,
often described as the people who create 80% of the code [2].
Beyond the core is the periphery, who contribute fewer lines
of code.
Although much of the earlier research focused on the
core (e.g., [2], [24]), there is now significant understanding
of both the importance of the periphery and the motivations
of peripheral participants. Peripheral contributors provide a
range of benefits:
• Bringing new knowledge to the project [26], [44], [45],
[46];
• Raising awareness of the project [46], [47], [48];
• Providing new potential core contributors [26], [45],
[49], [50], [51];
• Proposing new features [44], [52];
• Contributing new code [26], [44], [45], [53];
• Finding and reporting bugs [54];
• Ensuring members’ behavior abides by community
norms [26].
FLOSS developer motivations have been extensively
studied. Motives are usually characterized as intrinsic mo-
tives, inherent to the job, such as altruism and enjoyment,
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internalized extrinsic motives such as reputation and reci-
procity, and extrinsic motives such as career and salary
[55]. Peripheral contributors tend to have the same set of
motivations as core developers [37], but those with extrinsic
motives are less likely to continue to participate [45], [56].
In particular, peripheral contributors are more likely to seek
out opportunities which afford them greater recognition
with stakeholders and the chance to gain reputation [45].
Extrinsic motives, such as the desire to build a reputation
and gain recognition, are more widespread among peripheral
developers than core developers [45].
Recent work has begun to study the periphery more
closely to identify and distinguish different types of con-
tributors. One dimension often used to distinguish is the
frequency of participation. Groups that are distinguished by
the frequency of their participation are newcomers [41], [57],
[58], [59], [59], [60], [61], [62], people who attempt to become
contributors [63], and one-time contributors [5], [40], [56].
In earlier work, we have linked the general episodic volun-
teering literature to the periphery [6]. The disaggregation
of the periphery by frequency of contribution could also be
viewed as an extension to, rather than a departure from the
Onion model. The outer layers—active users and passive
users—are already defined by their own actions irrespective
of the contributions of others. Active users engage with the
project, for instance by supplying bug reports, while passive
users only use the software. Disentangling the homogenized
periphery into sub-categories distinguished by frequency of
participation refines the Onion model and allows for the
identification of distinct attributes of different groups within
the periphery.
In the Onion model, the different layers describe how
people contribute to the software, whereas FLOSS projects
include many other ways to get involved [35], [36], [37].
Carillo and Bernard [64] described code-centricity as a
limitation:
“By stereotyping FOSS projects as communities of
developers loosely collaborating on a FOSS-licensed
software project via an online project platform, we
disregard the massive amount of information that is
not captured on platforms and also neglect the myriad of
non-code related tasks and roles without which a project
could not be what it is.”
Emphasis on code contributions within FLOSS communities
may not only devalue other types of contributions, but
may specifically disadvantage women [65]. Other studies
have found that women’s participation in FLOSS remains
low in both code and non-code activities, including lead-
ership [66], [67], [68]. Nafus’s [65] participant observation
study of FLOSS contributors found that “men monopolize
code authorship and simultaneously de-legitimize the kinds of
social ties necessary to build mechanisms for women’s inclusion.”
Research has also demonstrated that some barriers to entry
for newcomers are gendered [60], [69], and that gender may
influence retention among episodic contributors [7]. Because
code contributors do not represent the entire community
in terms of the diversity of work, and may additionally be
demographically unrepresentative, we argue the importance
of including non-code contributions in our study. This
emphasis makes the EV concept, which originates in the
general volunteering literature rather than the software
engineering literature, an appropriate lens for the study
because it places no particular emphasis on any one type of
contribution.
2.2 Episodic Volunteering
Episodic volunteering is a term from the general volunteering
literature describing short-term or infrequent participation.
Although a particular engagement may be of limited du-
ration, retention of episodic contributors is possible. In the
context of EV, retention does not mean conversion to habitual
participation but repeated engagement with the same organi-
zation. In a systematic review of the EV literature, Hyde et
al. [70] identified retention as a key topic in need of further
research. Retention remains a compelling subject because
returning volunteers require less training [11] and retention is
one measure of stability in FLOSS [13], [14], [15]. The general
volunteering literature on the retention of episodic contribu-
tors has largely focused on explaining the factors that lead to
retention, such as satisfaction with the previous volunteering
experience, intention to return, and availability [10], [71],
[72]. In the FLOSS domain, Steinmacher et al. [73] found
that higher quality email responses encouraged retention
among newcomers. Meanwhile, Labuschagne and Holmes
[57] critically examined Mozilla’s onboarding programs and
found that it may not result in long-term contributors, despite
the fact that mentored newcomers consider the program
valuable. A study evaluating five potential EV retention
factors found that satisfaction, community commitment, and
social norms correlate with intention to remain [7].
Another important problem in general volunteering
is how organizations incorporate EV [17]. Although EV
is sometimes viewed as disruptive, it is widespread and
a reality that requires organizations to reconsider their
strategies [18], [19], [45], [74]. Volunteer agencies can adjust
to the expectations of episodic contributors by offering more
flexibility in commitment, reducing training requirements,
increasing the social element of service, and recognizing
volunteers [75]. Volunteer coordinators can also identify
tasks that are suitable for episodic contributors, which may
include one-off contributions at events and on-going but
non-specialized work [11]. Evaluation of suitable tasks can
be done systematically by applying a ‘volunteer scenario’
approach that categorizes volunteer assets, volunteer avail-
ability, and potential assignments [76].
While there is no single work that has collected a
comprehensive set of practices for managing EV in FLOSS,
previous studies have proposed practices for managing
FLOSS contributors. Previously, we identified 20 potential
practices for EV management by evaluating existing FLOSS
practices in light of factors associated with the retention of
episodic contributors and prior general volunteering recom-
mendations [6]. Meanwhile, Steinmacher et al. [41] identified
nine practices for communities onboarding new contributors
and corresponding recommendations for new contributors.
We consider practices for newcomers relevant to the study
of EV because community managers cannot distinguish the
future episodic volunteer from the future habitual volunteer
[72] when they make their first contribution.
This study updates this line of work by drawing on the
expertise of community managers. At the time of our first
4 IEEE TRANSACTIONS ON SOFTWARE ENGINEERING
study [6], we found very limited evidence of community
managers managing EV. This approach increases the scope
and number of practices identified. First, we examine both
practices which are already being used to manage EV as
well as practices that experts think might be appropriate,
and distinguish between speculation and observed practice.
Second, we look at most of the volunteer process, from
onboarding to retention, excluding only recruitment.
3 STUDY DESIGN
In this section we outline the Delphi research method,
elaborate the participant selection, and data collection and
analysis methods.
3.1 Research Method
Our research is concerned with understanding current prac-
tices for managing episodic contributors, and also proposes
practices that may be helpful for managing EV. The Delphi
method was developed as a way of finding the collected
opinions of a group of experts and works on the assumption
that multiple experts are better able to arrive at more accurate
solutions to problems. Anonymity between participants is
used to prevent participants with high status or reputation
from having a disproportionate influence [77]. [78], [79]. The
Delphi approach is suitable for complex problems [80], when
solutions do not yet exist and may be best explored through
the subjective judgments of an informed group of experts
[77], [81].
While not common in software engineering research,
the Delphi method has previously been used to study
complex topics such as tailoring of agile methods [82] and
the adoption of tools by FLOSS developers [83]. Delphi
studies typically comprise several rounds of data collection—
as participants are exposed to new information in every
round, they may develop new insights through iteration
and exposure to others’ ideas. The Delphi method can
also be conducted asynchronously, which was of particular
importance in our context given the geographic distribution
of open source experts.
The traditional Delphi method focuses on achieving
consensus. As it has evolved, a variant known as the policy
Delphi has emerged. A policy Delphi study is appropriate
when the purpose of the study is not to establish con-
sensus but to identify the main arguments and positions
[77]. We decided that a policy Delphi study rather than
a traditional Delphi study would be more appropriate in
our context, because we recognized that communities may
have different goals when managing EV which could be
driven by community size, cultural context, or types of
contribution being considered. We wanted to articulate these
constraints in order to provide context for the practices,
rather than assume that one approach would be effective for
all communities and activities within communities. However,
we were also interested in generalizing common practices
and concerns, and used the collation of the different rounds
of data collection to achieve consensus of opinions.
We codify the results of our research in the form of a
collection of practices, in the appendix [84]. This ensures that
the fruits of our research work can be used by practitioners,
a key goal of our research.
EV management includes all phases of the volunteer
management process. We explicitly excluded recruitment
practices from consideration in our study because many
of those are not specific to episodic volunteering. This
focus was necessary to limit the scope of the study, which
otherwise could overwhelm the participants and diffuse their
focus. Although onboarding is another area where we expect
overlap between habitual and episodic management, we
decided to retain this part of the process in order to compare
our results to a recent study summarizing onboarding
practices for newcomers [41].
3.2 Participant Selection
Participant selection is a key aspect of a successful Delphi
study [85]. Participants must be selected with care, and not
chosen simply on the basis of availability [86].
We sought to select a panel of 20 to 25 participants, to en-
sure sufficient diversity even if some participants would stop
participating in the study. This is within the recommended
range of 15–30 participants [87]. Potential participants were
identified in one of three ways. First, some approached us
directly following presentations at practitioner conferences.
Second, we identified people among our contacts, and
people who were recommended to us by contacts. From
these two groups we approached a subset which met our
selection requirements, which we describe below. Third, we
evaluated gaps in our coverage and sent cold emails to
people we identified through online searches. The selection
of participants was based not only on their enthusiasm for
participation or connection to us, but also on the degree
of diversity along the three selection dimensions (discussed
below), as well as our expectation that the participants would
be able to provide relevant input. Additionally, although
gender has not, to our knowledge, been directly linked to
community management, our awareness that gender can
affect FLOSS participation experiences [60] inspired us to
deliberately recruit female participants. In total, one-third
of our participants were female. Table 1 summarizes the
participants by community and their participation in the
different rounds of our study.
To gain the full benefit of multiple perspectives, par-
ticipants of a Delphi study should be diverse rather than
homogeneous [88]. We identified three dimensions relevant
to our study along which we expected differences of opinion
to arise: size of community, contribution type, and country.
We discuss each in detail below.
3.2.1 Size of community
A previous study investigating the current state of EV in
FLOSS discovered that the tasks considered appropriate
for episodic contributors vary by community size [6]. For
example, in smaller communities, translation is an ad-hoc
task well-suited to EV. Larger communities have more com-
plicated rules when translating, and a full cognizance of those
rules requires more habitual participation. Organization size
is also a factor commonly considered in studies identifying
best practices. For example, in their case study of best
practices for volunteer organizations, Carvalho and Sampaio
[89] considered the size of volunteer organizations in terms of
the numbers of beneficiaries, paid employees, and volunteers.
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Because there are many different ways to operationalize
community size—number of users, number of developers,
size of core—and because size is more continuous than
categorical, we did not categorize communities by size,
but instead sought to include a number of communities
of different size.
All communities represented by our panel experts have
more than a handful of contributors. This is justified because
extremely small communities tend not to be concerned with
developing a volunteer management process or workflow.
The communities represented are shown in Table 1. In total,
22 communities were represented, and four of these commu-
nities (Debian, Ubuntu, KDE, OpenStack) were represented
twice. Detailed descriptions of each community are provided
in the appendix [84].
3.2.2 Contributor activities
Much of FLOSS research has been code-centric, but in large
communities people work in a number of activities, such as
translation and maintaining web services [35]. Our earlier
study on EV in FLOSS found that while episodic contributors
can engage in all activities, some areas are considered
more suitable than others, depending on the community
[6]. We expect that the perspective of community managers
might be influenced by the activities they engage in. We
used the classification system introduced by Rozas [38] to
describe the Drupal community, because it contains the most
comprehensive categorization of FLOSS activities.
All participants were engaged in community manage-
ment, which was a precondition for participating in the
study. Our participants had experience with close to six
categories on average, and all were involved in multiple
types of contributions. Table 2 shows a paraphrased list
of contribution types along with a count of how many
participants were engaged in each activity. The appendix
provides a detailed list of each participant’s contribution
types [84].
3.2.3 Country
FLOSS communities are international, although North Amer-
ican and European countries are disproportionately over-
represented [90]. Geographic boundaries can be eliminated,
but cultural barriers may remain. For example, in 2002,
Nakakoji et al. [1] explained that Japanese programmers
were reluctant to directly communicate with GNU GCC core
developers because they saw them as superior programmers
and wanted to keep a “respectful distance.” One difficulty
with identifying cultural diversity is increasing globalization,
which has led to intercultural identities and identification
with not only country of birth, but also residence [91], [92].
We therefore considered both the country of origin as well as
of residence.
Our participants represented 23 countries, spanning all
populated continents: Argentina, Australia, Brazil, Cyprus,
Czech Republic, France, Germany, Hungary, India, Ireland,
Italy, Japan, Kenya, Peru, Romania, Singapore, Spain, South
Korea, Tunisia, Uganda, Ukraine, the United Kingdom, and
the United States. The appendix provides details about
participants’ countries of residence and origin [84].
3.3 Data Collection and Analysis
Data collection was initiated in January 2018 and concluded
in October 2018. The study comprised three rounds, as shown
in Figure 1.
In the first round, participants were asked to think of any
concerns they had about EV, and how they might address
those concerns. The purpose of this round was to generate
a broad overview of the concerns and problems affecting
communities.
TABLE 1
Study participants by community and study participation
ID Community
Rounds participated
I II III
CM1 (Anonymous) ! !
CM2 Apache, RDO ! ! !
CM3 ChakraLinux ! ! !
CM4 CHAOSS ! ! !
CM5 Debian ! ! !
CM6 Drupal ! ! !
CM7 Fedora ! ! !
CM8 Fedora ! ! !
CM9 Joomla! ! ! !
CM10 KDE, NextCloud ! ! !
CM11 KDE, Kubuntu ! !
CM12 Linux Mint, Debian ! ! !
CM13 Mozilla ! ! !
CM14 Mozilla ! ! !
CM15 OpenChain ! ! !
CM16 OpenStack, Debian ! ! !
CM17 OpenStack ! !
CM18 OSGeo-Live ! ! !
CM19 Perl ! ! !
CM20 PostgreSQL ! ! !
CM21 Python !
CM22 Ubuntu ! ! !
CM23 Ubuntu ! !
CM24 Women who Code ! ! !
TABLE 2
Number of participants engaged by contribution type based on [38]
Name Description No.
Source code Write code, review code, report bugs 14
Documentation Write, report issues 14
Translation Translate and review translation 9
Design User experience design, visual design,
style guide creation
6
Support Participate in support fora, create
cookbooks
11
Evangelizing Blog posts, speaking at unrelated events,
marketing
19
Mentoring Creation of training materials, mentoring
contributors
15
Community
management
Participation in working and local groups,
conflict resolution, governance
24
Events Organization of events, speaking at events 18
Economic Make donations and seek sponsors 12
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Collating this round involved identifying all the unique
concerns by name and description, and creating a list of all
the unique practices by name, description, and associated
concerns.
In the second round, we sought to refine our understand-
ing of both concerns and practices. For the concerns, this
entailed collecting information on the prevalence and ranking
of concerns, while for the practices we elicited relationships
between practices, specifically the preceding/subsequent
and complementary relationships, and possible workflows.
The collation for this round focused on more elaborate
descriptions of practices, and reported on the ranking of
concerns. Workflows were also shown.
The third round involved refining the information we
had gathered on practices. Participants were asked to verify
if they had used or only proposed a practice, and were asked
to specify any relationships, context, or limitations which our
earlier analyses had missed. The collation consisted of the
most extended description of practices.
In each round, questions were posted and participants
were given several weeks to respond. At the end of the
period, reminders were sent to participants who had not yet
responded, and the response time was extended.
Round III:
Refining
Round I:
Brainstorming
Round II:
Enriching
● Ranking of concerns
● Elicitation of workflows to address specific 
concerns
● Elicitation of preceding/subsequent and 
complementary relationships between 
practices
● Elicitation of a comprehensive list of 
concerns
● Elicitation of a comprehensive list of 
practices associated with concerns
● Elaboration of practices:
○ Additional relationships between 
practices
○ Additional contextual and limitation 
details
○ Confirmed usage or proposed
Fig. 1. Rounds of the Delphi Study
After all responses were received, they were analyzed by
the lead author using the QDAcity tool for qualitative data
analysis.1 Contextual codes representing the dimensions of
interest (community name, participant’s contribution types,
and participant’s country) were applied first. Next, the lead
author performed theoretical thematic analysis based on the
theme of each round [93]. From Round II, the collation was
presented to all authors and participants as a collection of
practices, also known as a handbook [94]. The collation was
sent to participants after each round as a form of member
checking [95]. Additionally, after Round III, participants
were supplied with a list of practices attributed to them,
giving them the opportunity to challenge our interpretation.
Participants were given one week to suggest modifications
to the collation, then sent the revised document. In the first
two rounds we received minor requests for changes, while
in the final round we received only acknowledgements of
receipt.
Responses to each round were anonymized and then
sent to the respondents to confirm that the modifications
did not obscure the message. Analysis was conducted on
the original responses, but the anonymized responses were
used to provide quotations for the collations. Quotations
were attributed to individual study participants by means
of an assigned two-letter code. Each participant was able
to identify their own contributions, and could also build
up an impression of other study participants as individuals,
without knowing their identities.
4 RESULTS
This section presents the results of our study. Sec. 4.1
discusses concerns associated with managing episodic con-
tributors. Sec 4.2 focuses on the practices for managing
episodic contributors, and Sec. 4.3 extends relationships
between practices into workflows.
4.1 Concerns with Episodic Volunteering
We identified a set of concerns that community managers
have about EV. Broadly, community managers have a number
of concerns about knowledge transmission between the
community and episodic participants, the suitability of
episodic contributors for tasks, how effectively community
processes support EV, and how episodic contributors are
included in the community. We identified sixteen concerns
that community managers identified regarding episodic
volunteering in their communities. Table 3 specifies all
sixteen concerns by category, how frequently they were
observed, and how many participants ranked these concerns
in their top three most pressing concerns.
Space limitations preclude us from discussing all con-
cerns. We illustrate the most common concerns in more
detail below. The complete set of concerns is described in the
appendix [84].
Concern 2.C Episodic contributor lacks awareness of
opportunities to contribute was deemed most important,
observed by 20 community managers and ranked as the most
pressing concern by eight study participants. One community
manager expressed this urgency as follows:
“Keeping volunteers interested by openly sharing op-
portunities where they can contribute (technical or non-
technical) should be given priority.” —CM14
Concern: 2.C Episodic contributor lacks awareness of op-
portunities to contribute
Communicating opportunities to get involved in a way that
reaches episodic contributors is a concern for communities,
especially when the people who are aware of tasks which
could be done episodically do not enjoy outreach activities.
1. https://qdacity.com
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TABLE 3
Concerns by category, number of community managers observing
concern, number of times ranked as most important concern, second
most important concern, and third most important concern
Concern Obs. No.
#1
No.
#2
No.
#3
Knowledge exchange
1.C Episodic contributor lacks knowledge
of developments during absences
10 1 1 1
2.C Episodic contributor lacks awareness
of opportunities to contribute
20 8 1 4
3.C Community lacks knowledge of
availability of episodic contributors
15 2 1 2
4.C Episodic contributor lacks
understanding of project vision
11 1 2 1
5.C Episodic contributor and community
have mismatched expectations
13 1 1 1
Suitability of episodic contributors for the work
6.C Episodic contributor quality of work is
insufficient
9 2 0 0
7.C Episodic contributor’s timeliness and
completion of work is poor
14 1 1 1
8.C Community’s cost of supervision
exceeds benefit of episodic contribution
8 1 1 1
Community processes do not support EV
9.C Community cannot retain episodic
contributors for sporadic requirements
8 0 1 2
10.C Community has difficulty identifying
appropriate tasks for episodic
contributors
15 1 4 2
11.C Community lacks an episodic
strategy
14 2 6 1
12.C Community insufficiently supports
episodic contributors
4 0 0 0
Marginalization of episodic contributors
13.C Community restricts episodic
contributors from leadership roles
12 1 1 1
14.C Community excludes episodic
contributors from discussions and
decisions
10 2 0 3
15.C Community gives episodic
contributors reduced access to
opportunities and rewards
5 0 0 0
16.C Community lacks appreciation for
and recognition of episodic contributors
9 0 1 1
A key characteristic of episodic volunteers is that they
contribute irregularly and the nature of their participation
tends to be of short duration. This lack of day-to-day
engagement with a project means that episodic volunteers
may simply not be aware of the opportunities to contribute.
Fifteen community managers observed 3.C Community
lacks knowledge of availability of episodic contributors, and
two considered it their primary concern. One community
manager described the issue for in-person events such as
conferences:
“This [lack of knowledge] is a big problem when working
with online communities, but it can grow exponentially
when you are working a live event. You may do a call
for volunteers, and you may end up short-handed, and
doing three things at once.” —CM23
Concern: 3.C Community lacks knowledge of availability
of episodic contributors
In the context of event organization or other situations where
it is essential to have a volunteer available for a specific task
at a particular time, organizers find it challenging to not have
a good understanding of which contributors will be available.
This concern directly links to one of the defining char-
acteristics that sets episodic volunteers apart from habitual
volunteers. The scenario outlined in the quote above clearly
identifies a key issue with episodic volunteers, namely that
their availability tends to be much more restricted. In fact,
between episodes of activity, these volunteers may be quite
removed from what is happening in a community on a day-
to-day basis.
Concern 7.C Episodic contributor’s timeliness and com-
pletion of work is poor was mentioned by 14 community
managers, with one ranking it as the biggest concern. CM24
summarized the concern:
“The main problem of using this kind of help is that
sometimes you don’t know whether a person that has
started a task is able to finish it all or finish it with a
decent quality.” —CM24
Concern: 7.C Episodic contributor’s timeliness and comple-
tion of work is poor
Episodic contributors may have less investment in ensuring
that their work is completed in a timely manner, or is
completed at all. This can be especially problematic if the
work is important and others are relying on it. In a situation
such as an event, it may be unavoidable to put responsibility
on episodic participants.
This concern alludes to the asymmetry of information
possessed by community managers and episodic contributors
concerning the contributors’ intentions. While contributors
are generally aware of their progress and the extent of their
dedication to the task, this information is often not con-
veyed to community managers. For community managers,
it becomes difficult to rely on work being completed, or
completed to a sufficient standard. With an episodic con-
tributor the problem can be more pronounced, because the
community manager may be unable to form an expectation
on the quality of future work based on previous experience
with the contributor’s work.
CM6 explained why 10.C Community has difficulty identi-
fying appropriate tasks for episodic contributors is a concern.
Fifteen community managers had experience with this issue,
and one thought it was the most important concern.
“You need to know the context and background for each
task to be effective and not get lost. The problem is that
to prepare this information usually requires more time
than doing the task itself, so normally the person with
the knowledge is the one that will do it. It ends up with
few people doing a lot of work and possible contributors
without knowledge of how to help.” —CM6
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Concern: 10.C Community has difficulty identifying appro-
priate tasks for episodic contributors
Community managers find it difficult to identify and maintain
a list of suitable tasks. It can be time-consuming to describe
tasks so that they can be picked up by episodic contributors.
It is recommended that episodic contributors be given
stand-alone tasks, which can be accomplished without a
deep understanding of the project. If the community is not
in the habit of defining tasks with such a limited scope,
it may be difficult to identify appropriate tasks. In some
cases, preparing the task for delegation may be more time-
consuming than simply completing the task. Balancing the
cost of investing resources in a contributor with the value of
the contributor’s work is a long-standing concern for FLOSS
communities.
Fourteen community managers witnessed 11.C Commu-
nity lacks an episodic strategy, and two ranked it as the most
important concern. CM13 described the need:
“I think from get-go there is need for the episodic
volunteers to be led by fellow volunteers who understand
them, a mentorship system that can help draw structures
that will best leverage on their capacity and limited time
they offer.” —CM13
Concern: 11.C Community lacks an episodic strategy
The community must first decide that it is worth developing
an episodic strategy, and once the decision is made, there is
a lack of understanding about how to implement a strategy
for engaging episodic contributors. Often it is difficult for
habitual contributors to identify with the requirements of
episodic participants.
It is only in recent years that many FLOSS communities
have sought to create strategies for particular aims, such
as retaining newcomers or recognizing non-code contribu-
tions. Managing episodic contributors also benefits from
a recognition of the problem, identification of the desired
outcome, and an evaluation of practices which might be
used to achieve the goal. In our previous study, community
managers didn’t report making use of any practices for
managing EV [6]. This study shows that FLOSS communities
are adopting or adapting practices for managing EV. The fact
that the concern of how to manage EV effectively remains
a high concern demonstrates the need for a study such as
ours, which collects and codifies the experience of multiple
community managers to create a larger body of knowledge.
4.2 Practices for Managing Episodic Volunteering
We organized the identified practices into a number of
categories based on the “lifecycle” of episodic contribuors’
engagement. In practice, a community will not address these
categories sequentially, but will move between them, iterate
through them, or use practices in parallel. However, organiz-
ing the practices in categories can help to communicate them
to FLOSS community managers. Each practice is aimed at
ameliorating one or more of the concerns described in the
previous section.
In total, we identified 65 practices in our study across the
five categories. Table 4 provides a complete list of practices,
along with a brief description of each practice. Of the 65
practices, 48 were confirmed (indicated by a checkmark) to
be in use by at least three community managers for the
specific purpose of managing EV. The remaining 17 practices
were proposed by our panel experts for EV management;
they were used by zero, one, or two community managers.
Table 4 contains a brief description of each practice. The
full description of each practice is more detailed. In the
following subsections, we include as exemplars the full
descriptions of one confirmed practice from each category,
which was not previously described in the literature (see
Table 5). The full descriptions of all practices can be found in
the appendix [84].
TABLE 4: Practices identified in the study
Conf. Code Name Description
Community Governance
! G.1 Manage the delivery triangle Adjust scope (quality or features) or schedule when project releases cannot be completed on
schedule at the desired level of quality with the expected features.
G.2 Use longer delivery cycles Make release cycles longer in order to give episodic contributors the opportunity to
contribute without intense time pressure. People who have multiple responsibilities will be
able to participate in the project.
! G.3 Host in-person meetings Host in-person meetings for creative or organizational work involving multiple volunteers.
The frequency of meetings may vary by project: it could be yearly, quarterly, monthly, or
even more frequent.
! G.4 Make decisions in public Ensure that decisions are made in a process which is both public and open to suggestions
from contributors. Even if the decision is ultimately made by an authoritative body, the
transparency of the process can make participants feel a part of it.
! G.5 Create a community definition
of quality
Create a community definition of quality so that episodic contributors will know what
quality is expected.
! G.6 Craft a community vision Craft an inclusive community vision and a code of conduct. A clear vision statement helps
people determine if they want to participate in the community.
! G.7 Define measuring and success Define what successful engagement of episodic contributors looks like. Describe how you
will measure the impact.
G.8 Centralize budgeting of
sponsorships
Centralize the processing of sponsorships and reimbursements so that all claims will be
processed in the same manner, and processing will be timely.
G.9 Use an external provider for
sponsorships
Hire an external service provider to serve as an intermediary in providing sponsorships.
Continued on next page
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TABLE 4 Practices identified in the study (continued)
Conf. Code Name Description
G.10 Make your leadership diverse Try to have a diverse board or coordination group to review processes and ensure that they
are welcoming and accessible.
G.11 Seek sponsorship Look for a stable sponsor to ensure continuity of events.
Community Preparation
! P.1 Identify appropriate tasks Episodic participants can more easily join if tasks are available. Identify the types of tasks
which are suited for episodic contributors.
! P.2 Define one-off tasks Create stand-alone, one-off tasks.
P.3 Crowdsource identifying
appropriate tasks
Engage experienced contributors in a short-term initiative to identify outstanding issues
which could be handled by episodic contributors. Encourage them to continue to identify
new tasks, once the backlog has been addressed.
! P.4 Document general working
practices
Document the community’s working practices, placing particular emphasis on those areas
which are most likely to be relevant to new and episodic contributors, and where
contributions will be most appreciated.
! P.5 Detail how to complete a task Do not just summarize tasks, but detail the steps that need to be taken, and consider
providing a time estimate for the task.
! P.6 List current areas of activity Prioritize tasks and tag them as entry level where appropriate. Group similar tasks together.
! P.7 Hold open progress meetings Hold regular open meetings where previous work is summarized, and new tasks are
assigned.
! P.8 Create working groups with a
narrow focus
Create specialized working groups that people can identify with.
P.9 Create written records of
activity
Maintain a summary, for instance in the form of a newsletter, which describes the key
discussions and resolutions which took place during a given period. Alternately, rely on
written communications (mailing lists, chats) or provide meeting minutes.
! P.10 Keep communication channels
active
Ensure that communication channels both online and offline are monitored, and that queries
are directed to appropriate people. Make sure that people receive responses.
! P.11 Send ambassadors to small
events
Send ambassadors to attend smaller events, to enable personal interactions with potential
participants.
! P.12 Respond to all submissions Respond to every submission in a timely manner.
! P.13 Have a social media team Recruit people who enjoy social media specifically for the task of communicating with
potential and episodic contributors.
! P.14 Set expiration dates Set distinct deadlines for initiatives.
P.15 Create continual points of entry Create ongoing ways for people to join the project and contribute, rather than providing only
specific times or times in the process when people can join.
! P.16 Share success stories Share stories about outstanding or long-serving community members and the challenges
they faced and benefits they received.
P.17 Provide templates for
presentations
Create one or more standard slide decks which your contributors can use with or without
modification.
! P.18 Write modular software Ensure that software is modular.
! P.19 Educate sponsoring
organizations
Educate sponsoring organizations about participation in open source projects, including
topics such as the necessity of maintenance and the open model of production.
P.20 Offer a consistent development
environment
Document the workflow, architecture of the module, and use a container to build your project
in order to allow people to easily build a local system. Decide upon one recommended
way to set up a development environment and focus on this in the documentation.
Onboarding Contributors
! O.1 Learn about the experience,
preferences, and time
constraints of participants
Ask new and infrequent contributors about their expectations, availability, preferences and
experience.
! O.2 Screen potential contributors Screen potential contributors to determine if they are a good match for the role. This may
include having availability at the appropriate time, or being able to commit to a certain
amount of time.
! O.3 Guide people to junior jobs Guide people to junior jobs when they do not know where to start.
! O.4 Give a choice of tasks Give participants a choice of the task, from a small number offered to them.
! O.5 Manage task assignments with
an application
Use an application, such as a wiki or bug tracking system, to handle the assignment process.
! O.6 Explain the need for
maintenance
Educate contributors about what happens to a contribution after it is included in the project.
Explain the benefits to the project if they remain available to maintain their contribution.
O.7 Offer guided introductory
events
At events, offer walk-through tutorials on getting started as a contributor, culminating in a
hackathon working on a specific beginner problem.
Working with contributors
! W.1 Have a key contributor
responsible
For every important project, make sure that one key contributor is responsible for managing
it and responding to inquiries.
! W.2 Issue reminders Send a reminder as the deadline approaches. Be persistent in following up on deliverables.
! W.3 Give permission to quit a task Give people permission to skip on period or task, without recrimination.
W.4 Encourage people to quit Encourage people who no longer wish to fulfill a role or complete tasks to step down.
! W.5 Automate checking the quality
of work
Utilize advances in continuous integration/continuous delivery to automate routine
evaluation.
Continued on next page
10 IEEE TRANSACTIONS ON SOFTWARE ENGINEERING
TABLE 4 Practices identified in the study (continued)
Conf. Code Name Description
! W.6 Set expectations Set expectations for deliverables and communication, even if these are minimal.
! W.7 Reject contributions of
insufficient quality
Decline contributions which are inappropriate or not of sufficient quality.
! W.8 Mentor to quality Provide mentoring when contributions are rejected due to insufficient quality. This might
include access to tools to help people meet quality requirements. Ensure that contributors
can always reach out to mentors to get up to speed.
W.9 Require documentation as part
of the submission
Require people to sufficiently document their submissions before they are accepted.
! W.10 Encourage learners to mentor Engage episodic contributors in leading other episodic contributors. Let them review
episodic contributions and mentor episodic contributors.
! W.11 Explain the context of the
contribution
Understanding the larger context requires time that not all episodic contributors are able or
willing to give.
! W.12 Sever ties Publicly sever the group’s connection to the individual and explain the reasoning.
W.13 Automate process assistance Consider automation to help people work through the early processes, such as a chat bot or
step-by-step interactive site.
Contributor Retention
R.1 Publicize your release schedule Publish your development and release schedule and notify contributors of upcoming
milestones, to allow them to plan their engagement.
! R.2 Encourage social connections Encourage people to work together in a small group to accomplish a task. This might also
include groups within a company, who can use a joint contribution to a project as an
opportunity for sharing, learning, and mentoring.
R.3 Follow up on contributors Keep in touch with contributors, even if just by sending an email.
R.4 Instill a sense of community Help people to understand the cooperative values that underlie free and open source
software. This is best done by leading through example.
! R.5 Acknowledge all contributions Have someone responsible for recognizing returning episodic contributors. This person could
thank episodic contributors for returning, or alternately, explicitly welcome new
contributors.
! R.6 Reward participation Offer a tangible reward for participation, such as an organizer’s dinner or swag.
Alternatively, offer recommendation letters, certificates, or online recommendations.
! R.7 Recognize everyone Make use of systems such as badges to recognize the variety of different contributions people
can make. At the conclusion of a cycle, thank and identify contributors.
! R.8 Praise publicly Praise volunteers publicly.
! R.9 Provide evaluations and a
promotion path
Provide assessment and opportunities to episodic contributors. Examples of assessment are
skill exploration and personal evaluation. Examples of opportunities are travel,
employment consideration, succession planning, and skill building.
R.10 Promote episodic contributors Give sustained episodic participants access to rotating leadership positions which depend on
experience rather than continuous contributions.
! R.11 Announce milestones and
celebrate meeting goals
Announce when milestones have been met, and celebrate success.
! R.12 Listen to suggestions Allow anyone who participates to propose what want to implement, even if the decisions are
ultimately made by a steering committee. If concepts don’t fit in with the primary project
goals, allow people to create unofficial initiatives, provided these don’t damage the project.
! R.13 Incorporate unofficial successes Invite creators of unofficial initiatives to incorporate them in the main project if they are
successful and of high quality. Alternatively, if the project is stand-alone, recognize these
successes within the project.
! R.14 Rotate focus areas on schedule Rotate between different focus areas with a consistent schedule.
The full description of a practice includes the context
which may limit the generalizability of the practice, a list
of the concerns involved, and a solution. It can optionally
include challenges which may arise with implementing
the solution, a list of community managers participating
in the study who have used the practice, and a list of
community managers who suggested but have not used
the practice. Additionally, each practice can include a list of
related practices. For the most part, practices are not meant
to be used in isolation, but to be combined with related
practices. Section 4.3 provides examples of how practices can
be combined. Relationships between practices can take the
following forms, all of which are show in at least one of the
exemplar practices chosen to demonstrate them:
• GENERAL/SPECIFIC describes a relationship where
the specific practice is a more restricted and spe-
cialized practice, compared to the general practice.
It is demonstrated in R.9 Provide evaluations and a
promotion path (a general practice) and O.2 Screen
potential contributors (a specific practice).
• ALTERNATIVE describes two or more practices which
address the same concerns with largely incompatible
solutions. An example of this relationship is shown
in P.8 Create working groups with a narrow focus.
• PRECEDING/SUCCEEDING is a relationship where
practices are best applied in sequential order. An
example of this relationship is found in G.5 Create a
community definition of quality, which shows both
preceding and succeeding practices.
• COMPLEMENTARY describes the situation where prac-
tices work well when combined with other practices.
W.10 Encourage learners to mentor demonstrates this
relationship.
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4.2.1 Community Governance
The category Community Governance contains practices that
address broad questions about how the community operates.
These are practices that will affect the potential episodic
contributor’s first impressions of what kind of community it
is. One example of practices in this category is G.5 Create a
community definition of quality. CM24 stated they were able
to make more extensive use of episodic contributors once
the community began “documenting our standards of quality.”
Another community manager, CM16, explained that new
contributors and episodic contributors typically are expected
to know what the project considers “quality work,” but that
“we never really explain it in a way that’s easy to learn, so it ends
up being a barrier to entry.”
Practice G.5: Create a community definition of quality
Context: Episodic contributors do not necessarily know what
level of quality is expected. The community is large and
mature enough that lack of a common perspective causes
problems, and contributors cannot be expected to tacitly
acquire the knowledge.
Concerns:
• 4.C Episodic contributor lacks understanding of project
vision
• 6.C Episodic contributor quality of work is insufficient
• 7.C Episodic contributor’s timeliness and completion of
work is poor
• 11.C Community lacks an episodic strategy
Solution: Create a community definition of quality so that
episodic contributors will know what quality is expected. It
will become significantly easier to follow many of the subse-
quent practices if quality is defined within the community.
Related practices:
• P.4 Document general working practices is a COMPLEMEN-
TARY practice.
• G.6 Craft a community vision is a possible PRECEDING
step.
• P.10 Keep communication channels active is a possible
PRECEDING step.
• P.13 Have a social media team is a possible PRECEDING
step.
• G.7 Define measuring and success is a possible SUCCEED-
ING step.
• P.5 Detail how to complete a task is a possible SUCCEED-
ING step.
• P.6 List current areas of activity is a possible SUCCEEDING
step.
• W.5 Automate checking the quality of work is a possible
SUCCEEDING step.
• W.6 Set expectations is a possible SUCCEEDING step.
• W.7 Reject contributions of insufficient quality is a possible
SUCCEEDING step.
• W.8 Mentor to quality is a possible SUCCEEDING step.
Challenges: It can be difficult to retroactively apply a defini-
tion of quality to an existing project, when not all participants
are in agreement.
Used by: CM5, CM13, CM14, CM18, CM24
Proposed by: CM16, CM19
4.2.2 Community preparation
The category Community Preparation contains practices as-
sociated with preparing the community to engage episodic
contributors. Identifying appropriate tasks and lowering
barriers to entry are part of this group. CM4 explained
the reasoning behind practice P.8 Create working groups
with a narrow focus to prepare the community for accepting
episodic contributors:
“By focusing the working group on a topic that people
can identify with, we hope that episodic contributors
have an easier time identifying what is useful to them
and then have a place to contribute.” —CM4
4.2.3 Onboarding contributors
The category Onboarding Contributors contains practices that
can be applied when a new episodic contributor joins the
community. O.2 Screen potential contributors is part of the
collection of practices for incorporating episodic contributors.
A community manager explained why screening can be
beneficial:
Practice P.8: Create working groups with a narrow focus
Context: The project is too complex for participants to easily
comprehend it in its entirety. It is not possible to readily
identify stand-alone tasks in the project.
Concerns:
• 2.C Episodic contributor lacks awareness of opportunities
to contribute
Solution: Create specialized working groups that people can
identify with. With a narrow focus and defined outcomes,
episodic contributors will be able to find tasks more readily.
Related practices:
• P.6 List current areas of activity is a possible ALTERNATIVE
step.
• P.18 Write modular software is a possible ALTERNATIVE
step.
• P.18 Write modular software is a COMPLEMENTARY prac-
tice.
• P.18 Write modular software is a possible PRECEDING step.
• O.1 Learn about the experience, preferences, and time
constraints of participants is a possible PRECEDING step.
Challenges: Contributions within the working groups will
need to be reported back to the larger group.
Used by: CM2, CM3, CM4, CM5, CM6, CM16
“The first criteria of contribution should be the avail-
ability/commitment of participants to donate their time
(specifically mentioned as a time frame). This will help
reviewers and community leaders to estimate the impact
of the contributions.” —CM14
Practice O.2: Screen potential contributors
Context: In order for a contributor to properly perform a role,
a certain minimum commitment is required. The project has
repeated problems with people insufficiently committing to
roles.
Concerns:
• 3.C Community lacks knowledge of availability of episodic
contributors
• 4.C Episodic contributor lacks understanding of project
vision
• 5.C Episodic contributor and community have mismatched
expectations
• 10.C Community has difficulty identifying appropriate
tasks for episodic contributors
Solution: Screen potential contributors to determine if they are
a good match for the role. This may include having availability
at the appropriate time, or being able to commit to a certain
amount of time. It is less likely that the commitment will not
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be met.
Related practices:
• O.1 Learn about the experience, preferences, and time
constraints of participants is a more GENERAL practice.
Challenges: Some people will be prevented from pursuing
the role, but if there are other forms of contribution it does
not prevent them from participating altogether. Assessing
potential contributors requires effort.
Used by: CM3, CM8, CM10, CM13, CM14
4.2.4 Working with contributors
The category Working with contributors contains practices
applied during the period that the episodic contributor
is working on an assignment. These practices ensure that
episodic contributors’ contributions can be used by the
community. A study participant expressed an interest in
applying the practice W.10 Encourage learners to mentor
when working with contributors:
“It should be possible for the people reviewing episodic
contributions to be a different group than the most active
developers, so reviews of episodic contributions don’t eat
away the time available for other larger contributions. I
almost think of this like a mentorship, and the pool of
reviewers might even be episodic contributors themselves,
who have learned enough to spend part of their limited
time on the project reviewing episodic contributions by
others.” —CM16
Another community manager explained how the process
can also benefit the mentor:
“Encouraging someone to answer questions on IRC, for
example, communicates that you think that they grasp
the concepts.” —CM2
Practice W.10: Encourage learners to mentor
Context: Highly active contributors have limited time to
mentor episodic contributors.
Concerns:
• 2.C Episodic contributor lacks awareness of opportunities
to contribute
• 4.C Episodic contributor lacks understanding of project
vision
• 8.C Community’s cost of supervision exceeds benefit of
episodic contribution
• 11.C Community lacks an episodic strategy
Solution: Engage episodic contributors in leading other
episodic contributors. Let them review episodic contributions
and mentor episodic contributors. Episodic contributors are
likely to understand the concerns and limitations of other
episodic contributors. Using returning episodic contributors to
lead episodic contributors lets core contributors focus on other
areas, and recognizes the competency of returning episodic
contributors.
Related practices:
• P.16 Share success stories is a COMPLEMENTARY practice.
• W.1 Have a key contributor responsible is a COMPLEMEN-
TARY practice.
• W.8 Mentor to quality is a COMPLEMENTARY practice.
• R.2 Encourage social connections is a COMPLEMENTARY
practice.
• O.1 Learn about the experience, preferences, and time
constraints of participants is a possible PRECEDING step.
Used by: CM2, CM5, CM12, CM13
Proposed by: CM11, CM16
4.2.5 Contributor Retention
The category Contributor Retention contains practices that
encourage contributors to return. CM13 explained why
R.9 Provide evaluations and a promotion path is a useful
retention practice:
“It is also important to provide episodic volunteers with
metric achievement in the community for their time
dedicated and tasks completed. They can grow from basic
volunteers to representatives, mentors, influential leaders
and even employees, motivating results and retention.”
—CM13
Another community manager described an additional
benefit for the community:
“[Skills exploration and skill building sessions] can prove
helpful as the main goal would be to know what skills
episodic volunteers have and what skills they can develop
to contribute to more projects (long term or short term).”
—CM14
Practice R.9: Provide evaluations and a promotion path
Context: Episodic contributors are unable to develop as
contributors. There is sustained episodic participation, and
absences do not affect the completion of duties.
Concerns:
• 15.C Community gives episodic contributors reduced
access to opportunities and rewards
Solution: Provide assessment and opportunities to episodic
contributors. Examples of assessment are skill exploration
and personal evaluation. Examples of opportunities are travel,
employment consideration, succession planning, and skill
building. Sustained episodic participants are encouraged
to continue contributing and are more beneficial to the
community.
Related practices:
• R.10 Promote episodic contributors is a more SPECIFIC
practice.
Used by: CM13, CM14, CM22
Proposed by: CM4
4.3 Workflows
Many practices are of limited effectiveness if implemented
alone. For instance, it would be impossible to implement O.3
Guide people to junior jobs without first implementing P.1
Identify appropriate tasks, but it would also be ineffective to
initiate P.1 without planning to advertise it. However, with
a wide range of practices, some tuned to specific contexts,
there is no single correct way for a community manager to
combine practices to achieve a particular goal.
We asked participants how they might combine practices
into a workflow in order to address an important concern.
The response to this question can be seen as examples of how
community managers approached the task. It is illustrative
for other practitioners who wish to understand how to
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leverage the extensive list of practices that resulted from this
study. While it is beyond the scope of this article to identify
specific workflows of practices that could be applied to any
community—largely due to the fact that communities are
only beginning to address EV—the links to related practices
within each practice description provide guidance on how
community managers have envisioned combining practices.
Each workflow consists of a number of practices, to be
implemented sequentially or simultaneously, which together
form one possible solution to a specific concern. All workflow
diagrams are provided in the appendix [84].
Figure 2 depicts an example workflow proposed by
CM6 to address concern 11.C Community lacks an episodic
strategy. The diagram shows the practices P.1 Identify ap-
propriate tasks and W.1 Have a key contributor responsible
as COMPLEMENTARY practices because they are not directly
connected to each other, but both PRECEDE practice P.10 Keep
communication channels active. P.13 Have a social media
team also SUCCEEDS P.1 and W.1.
Another workflow is shown in Figure 3. It was devised
by CM19, and depicts an alternative approach to addressing
the same concern. This shows the very individual way in
which community managers might join practices to address
a concern, based on their own experience and idiosyncratic
understanding of their communities.
5 DISCUSSION AND CONCLUSION
5.1 Discussion
5.1.1 Diversity of Practices
In this study we sought to identify the concerns community
managers have about episodic volunteers, and identify the
practices that they are using—or envisage using—to address
these concerns. To do this we conducted a policy Delphi
study of community managers.
We looked for study participants engaged in different
communities, from different countries, and representing
communities of different sizes. In order to identify any
relationship between responses based on these dimensions,
responses were coded with the community name, countries
involved, and activities the community manager had experi-
ence with. Observed variations in practices based upon any
of the dimensions identified are described in the Context field
of the full description of practices.
Community size was an important factor in how episodic
contributors are informed about developments. Smaller
communities favored a less formal approach such as P.7 Hold
open progress meetings while larger communities recom-
mended O.5 Manage task assignments with an application.
Mature communities were more concerned with governance
and automation practices such as G.5 Create a community
definition of quality, W.5 Automate checking the quality of
work, O.5 Manage task assignments with an application, and
W.13 Automate process assistance.
Country was only associated with one difference. Specifi-
cally, reimbursement solutions such as G.8 Centralize bud-
geting of sponsorships and G.9 Use an external provider
for sponsorships were more frequently mentioned in less
developed countries, regardless of location. However, it
is important to note that the context for these practices
is participants who need sponsorship, and this situation
can arise in any country. FLOSS communities had rather
consistent concerns and practices around the world and we
were unable to observe any cultural differences. Future work
might revisit the earlier studies which suggested culture is a
factor in FLOSS participation, to determine if this still holds
true.
Contribution type produced the greatest amount of diver-
sity in practices. In particular, event organization supplied a
number of practices primarily applicable to this context.
Software development was another area that stood out
as influencing practices. For example, G.3 Host in-person
meetings is primarily an event-planning practice, while
P.18 Write modular software is clearly specific to software
development. Practices specific to one type of work within
the FLOSS community were of course less likely to be
confirmed than general practices applicable to multiple types
of contributions. This may be the reason that some practices,
such as P.20 Offer a consistent development environment and
P.17 Provide templates for presentations, were not confirmed.
Future research could focus on confirming practices for
specific aspects of FLOSS work, and on determining the
prevalence of their use.
Gender was not directly included in our study design,
although participants could introduce gender as context to
a problem or solution if they considered it relevant. One
participant did mention gender, but as a general statement,
noting that women are more responsive to recruitment:
“ . . . in my experience women are more active in
volunteering if they find the community responsive. I
clearly see the difference in managing gender-related
communities and regular communities, that more clearly
represent the state of the industry.” —CM24
FLOSS literature suggests that responsive communities are
more welcoming to all participants [73], [96], which aligns
with the participant’s subsequent statement:
“Making the community friendly for women means
making it friendly for everyone who is a kind person,
because everyone would feel included and involved. [It’s
easy to see if this is succeeding, because women are]
literally half of the population.” —CM24
Other ways of increasing female participation include appre-
ciation for diverse teams, tracking of female participation,
and improved mentoring [59], [67].
Workflows show another aspect of variation, less easy
to quantify. The work of a community manager is “people-
centric and versatile,” [97] and it is their implicit and tacit
knowledge of their communities which undoubtedly plays a
role in determining the construction of a workflow. Future
research could try to elicit the factors which go into such
decisions.
5.1.2 Comparison to Previous Studies
We identified 65 practices, but we note that this list of
practices may not be exhaustive. We compared our findings
to an earlier study of onboarding guidelines, which were
based on interviews with community managers, diaries of
newcomers, and literature [41]. Although their study focused
on newcomers, we expected to find overlap because episodic
contributors can often only be identified in retrospect [72],
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P.1 Identify appropriate 
tasks
W.1 Have a key 
contributor responsible
P.10 Keep communication 
channels active
P.13 Have a social media 
team
P.4 Document general 
working practices
G.5 Create a community 
definition of quality
P.5 Detail how to 
complete a task
Fig. 2. First example EV Workflow
G.6 Craft a community 
vision
W.8 Mentor to quality
G.5 Create a community 
definition of quality
P.6 List current areas of 
activity
W.5 Automate checking 
the quality of work
P.5 Detail how to 
complete a task
Fig. 3. Second example EV Workflow
not when they join. We also compared our results with our
earlier study, where potential practices for managing EV were
proposed based on interviews with community managers
and the EV literature [6]. Table 5 includes the complete list of
practices proposed by the two previous studies, in addition
to an overlapping subset of practices from this study.
In total, nine practices appeared in the other studies
which were not found in our study. Two practices were
identified from the onboarding study [41], and eight from
the earlier EV study [6] (one practice was found in both
other studies but not our study). Some of this difference can
be explained by variable levels of granularity. For instance,
Consider time-based releases could be seen as a specific
implementation of R.1 Publicize your release schedule. The
different research approaches also explain some of the dif-
ference. While the previous EV study provided suggestions
based on the EV literature, some of these recommendations,
such as Evaluate assets, availability and assignments may
not be widely-known or systematically applied in FLOSS
communities. Still other practices may have been considered
so mainstream that participants did not need to mention
them, such as Good documentation. In the end, our study
identified 52 practices which were not described in the
previous studies, in addition to 13 which were previously
described (see Table 5). Our emphasis on identifying practices
explains why so many new practices relevant to EV were
found. Many of these practices are familiar in the FLOSS
domain because community managers are adapting existing
practices to the EV context.
5.2 Limitations of the Study
The Delphi method is a qualitative method, and so the
traditional criteria used for quantitative studies (such as
internal validity, external validity, and reliability) are not
appropriate due to epistemological differences. Instead,
qualitative research is best evaluated by an alternative set
of criteria for naturalistic inquiries proposed by Guba [95].
Guba’s criteria are credibility, transferability, dependability,
and confirmability.
Credibility. Credibility concerns how plausible, or true,
the findings are. Our confidence in the result is strengthened
by the fact that the practices were identified iteratively,
over a ten month period. This meant that there were many
opportunities for participants to reflect on the information
which was presented and to amend it. By design, a Del-
phi study involves member checking during the theory
development phase. Preliminary results were also shared
with a community manager not involved in the study as an
additional form of member checking.
Transferability. Guba recommends purposive sampling
as a means of ensuring the transferability of the results
[95]. We identified three dimensions which the literature
suggested might affect our results and created a diverse
Delphi study panel. We were able to observe situations where
the dimensions limited the applicability of practices, but were
also able to identify broadly applicable practices. We were
able to differentiate between novel suggestions and practices
which are already in use.
Dependability. Dependability is strengthened by main-
taining an audit trail. We maintained anonymized as well
as original copies of all responses, including feedback on
the collation. We retained a copy of the collation in the
state it appeared after each round as well as after feedback
was received on the collation. Any supplemental documents
developed in creating the collation were also retained in a
project repository.
Confirmability. There were multiple opportunities for
study participants to correct researcher bias. The multiple
phases of a Delphi study allow participants to respond to
the developing theory; this is a form of member checking.
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TABLE 5
Comparison of practices identified in this study and previous studies
This study Steinmacher et al. [41] Barcomb et al. [6]
G.6 Craft a community vision – Use a code of conduct
– – Consider time-based releases
– – Evaluate assets, availablility and assignments
P.4 Document general working
practices
Create a newcomer-specific page or
portal
Interactive sites, including localized options
P.6 List current areas of activity;
P.1 Identify appropriate tasks
Keep the issue list up-to-date Task-finding dashboard
P.10 Keep communication
channels active
Answer quickly –
P.16 Share success stories – Encourage long-term episodic volunteers to talk about the
community
P.17 Provide templates for
presentations
– Provide digestible information for sharing
– – Highlight the benefits of advocating broadly
P.20 Offer a consistent
development environment
Make it easy for newcomers to build the
system locally
Simple workspace; Accept contributions directly through
GitHub
– Identify and dismiss outdated
information
Good documentation
– Document the code structure –
– – Collaborate with organizations with shared values
– – Host local events
O.7 Offer guided introductory
events
– Offer guided introductory events
O.3 Guide people to junior jobs Point newcomers to easy tasks –
W.8 Mentor to quality Identify mentors or experts –
R.2 Encourage social
connections
Be kind and make newcomers feel part
of the team
Provide opportunities for social interactions
R.3 Follow up on contributors – Issue personal invitations to episodic volunteers
– – Be aware of episodic volunteers’ areas of expertise and
requesting their assistance, sparingly
R.7 Recognize everyone – Recognize all forms of contributions
– – Use opt-in platforms to broadcast calls for participation for
specific tasks
In addition, we reflected our understanding to participants
with a personalized report of practices we understood them
to have tried or advocated and requested corrections.
5.3 Conclusion
The identification of 65 practices, 52 of which had not been
previously described in the context of managing EV in FLOSS,
demonstrates that many community managers are actively
thinking about how to incorporate EV. Our study confirms
that 74% of practices we identified are being actively used.
This is in contrast to our earlier qualitative survey on the
state of EV in FLOSS communities, where we found that
community managers were aware of EV but were not taking
any specific steps to manage it [6]. Given the nascent state of
the literature on EV in FLOSS communities, this study fills a
significant gap. We also described the relationships between
practices and gave some examples of how practices can be
combined to form a workflow. The findings of this study can
be readily adopted by FLOSS community managers.
We further identified 16 concerns that community man-
agers have about EV in their communities, and identified
how frequently they were observed by our participants.
These concerns were ranked by the expert panel members
of this study. The ranked list provides a roadmap for future
research as it provides clues as to where researchers and
practitioners might direct their energy. Concerns are linked
with practices for addressing them, opening the possibility
of future studies investigating the effectiveness of different
approaches.
With the collection of practices [84] we have created
an extensive guide for managing EV in FLOSS which can
be readily understood by researchers and practitioners,
which draws upon the experiences of seasoned community
managers from a number of different communities, geo-
graphic regions, and areas of expertise. To the best of our
knowledge, this study is the first that has gathered practices
for managing episodic contributors in FLOSS communities.
Given the increasing attention for episodic contributors as a
phenomenon within the open source literature, we believe
this study provides a timely foundation for future work in
this area.
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